ABSTRACT Reports of West Indian manatees (Trichechus manatus) in the US Gulf of Mexico west of Florida have increased during the last decade. We reviewed all available manatee sighting, capture, and carcass records (n = 377) from Alabama, Louisiana, Mississippi, and Texas since the early 1900s; only 40 of these were previously published. Manatees were reported most often in estuarine habitats, usually either near a freshwater source or natural or industrial warm-water springs/runoffs during winter months. The recent increase in manatee records may be due to a combination of increased public awareness and dispersal of manatees, most likely seasonal migrants from Florida. We caution that the presence of artificial warm-water sources outside of the manatee's traditional range may attract an increasing number of manatees and could increase the incidence of cold-related mortality in this region.
INTRODUCTION
The West Indian manatee (Trichechus manatus) occurs patchily along coastal areas throughout the Gulf of Mexico (GOM) and Caribbean Sea, the southeastern United States, and the northern and eastern waters of South America . Historically, manatees were found along the entire GOM Coast from the Suwannee River in Florida to the Bay of Campeche, Mexico, and considered common in south Texas (Gunter 1941 , Powell and Rathbun 1984 . Records of manatee sightings, carcasses, and captures west of Florida are limited, but have increased in recent years.
MATERIALS AND METHODS
All available historical and current (up to August 2004) sighting, carcass, and capture records (excluding archeological data) of manatees in the northern GOM, west of Florida were compiled for this report. Our goal was to provide a comprehensive document that included records collected from numerous widely scattered resources. Powell and Rathbun (1984) and Rathbun et al. (1990) provided the most recent reviews of manatee records in this area. Resources used to provide new data included marine mammal stranding networks in each state west of Florida, current literature, as well as files of the Sirenia Project (US Geological Survey), Fish and Wildlife Research Institute (Florida Fish and Wildlife Conservation Commission [FWC] ), and the US Fish and Wildlife Service [USFWS] . Since the occurrence data were compiled from a variety of sources, the precision and accuracy of the data also varied. We corrected any errors noted in published accounts. When only geographic descriptions were given, we determined coordinates as near as possible to the physical description. The locations with geographic coordinates were not assumed to be correct and were verified. If coordinates did not fit the description, the record was verified for accuracy and then moved as close to the original geographic description as possible. The October 2001 sighting of a manatee 144.8 km south of Mobile Bay in open water was excluded from Appendix I and any tabulations, since it was not attributable to any state waters. This sighting is included in the map, and information is presented in the discussion. Manatees are physically and behaviorally distinctive from all other marine mammals. Therefore, species identification by the general public could usually be confirmed with a general description. Confirming multiple sightings of the same manatee or different animals is problematic, and unless a manatee has distinguishing marks (e.g., propeller scars), it is impossible to identify single individuals (Beck and Reid 1995) .
RESULTS
We compiled 377 records from US waters west of Florida; these were 339 sightings, 30 carcasses, and 8 captures. Sighting and carcass records are presented in Appendices I and II, while captures are presented in the state summaries. Forty of the 377 records were previously published. Louisiana (n = 147) and Alabama (n = 132) accounted for the majority of the occurrence records (39% and 35%, respectively). All sighting, carcass, and capture records are plotted in Figure 1 along with major waterways and intermittent wetland habitat which serve as possible transit pathways for manatees.
Alabama
Alabama's records consisted of 128 sightings, 4 carcasses, and no captures (Appendices I, II, Figure 1 ). Two of these records were previously published. The years with the most records were 1995 (20 sightings), 2000 (23 sightings and 1 carcass), and 2002 (22 sightings and 1 carcass). June had the most information (n = 29). Sighting size varied from 1 to 11 manatees; single individuals were most frequent. Cow/calf pairs (including multiple pairs) made up 14 sightings (Appendix I). An occurrence record noted by Caldwell and Caldwell (1973) near Gulf Shores was excluded since the type (sighting or carcass) was not noted.
The Alabama Marine Mammal Stranding Network (AMMSN) received reports of a lone manatee on 13, 16, and 25 December 1991. On 13 January 1992, an adult male manatee was found dead on the east shore of Mobile Bay (Appendix II, AMMSN number SHCM 119). There was no immediate, obvious indication as to the cause of its death; however, the animal had large and round fecal obstructions in the intestine consistent with possible exposure to cold. In fact, water temperature in the bay recorded two weeks earlier was 11°C. This assessment is consistent with description of cold stress syndrome described by Buergelt et al. (1984) and Bossart et al. (2003) . Due to the proximity in sighting dates with the actual carcass recovery, this was likely the same individual sighted during December 1991 (Appendix I).
On 26 February 2002, a 260 cm dead male manatee was found in Mobile County, on the south shore of Dog River (Appendix II, AMMSN SHCM 350). A field necropsy revealed that the entire intestinal tract was black inside, and the large intestine contained solidified masses resembling charcoal briquettes. The cause of death was cold stress, again consistent with the descriptions provided in Buergelt et al. (1984) and Bossart et al. (2003) .
On 11 September 2003, 11 manatees were sighted in McReynolds Lake at the Mobile-Tensaw River Delta. Two of the 11 were matched to manatees known from the Crystal River population in northwest Florida; both were males, one known since 1982, and the other since 1987 (Sirenia Project files).
Mississippi
Mississippi's records consisted of 27 sightings, 3 carcasses, and two captures (Appendices I, II, Figure 1 ). Ten of these were previously published. The greatest number of sightings was recorded in 1979 (5 sightings and one capture) and 2001 (4 sightings and 1 carcass). February (n = 7) and August (n = 6) had the most records. Single individuals were most frequently sighted. Two of the three compiled carcass records indicated that the animals died from starvation and/or cold stress. Powell and Rathbun (1984) reported one carcass and 24 manatee sightings in Mississippi between 1978 and 1981; 16 of these sightings occurred near Biloxi Bay between 28 November 1979 and 19 January 1980, but no further details were provided. A 1.8 m individual was caught in a trawl and released alive on 3 December 1981 in Graveline Bayou (30.33333, ) Perry 1983, Powell and Rathbun 1984) . One male manatee, "Beauregard," was rescued by Sea World of Florida in January 1979 at Gulfport Harbor (30.35000, -89.16667 ) and relocated to Florida. He was rehabilitated in captivity and released in February 1985. Using a satellite tag, Sirenia Project biologists tracked him upon release (Gunter and Corcoran 1981 , Powell and Rathbun 1984 , Rathbun et al. 1990 ). "Beauregard" was tracked from the Homosassa River to the Suwannee River in Florida (Rathbun et al. 1990 ). Powell and Rathbun (1984) noted that Gunter & Corcoran (1981) erroneously reported the capture date to be 7 January 1979.
Louisiana
Louisiana's records consisted of 131 sightings, 15 carcasses, and one capture (Appendices I, II, Figure 1 ). Eight of these were previously published. The years with the most records were 1995 (23 sightings and 3 carcasses) and 2002 (24 sightings and 2 carcasses). Eighty-nine percent (n = 130) of the 147 records provided seasonal information; June and July had the most records with 21 and 31, respectively. Single individuals were most frequently sighted, though occasional sightings of cow/calf pairs were made (Appendix I).
On 22 July 1995, a single manatee was sighted about 4.8 km southeast of Breton Sound Marina in a canal near Hopedale, Louisiana. This individual was later unintentionally hit and killed by an oil well crew boat (> 25 m in length) (Appendix II). The carcass (LA9501) was collected by the Louisiana Department of Wildlife and Fisheries, photographed, buried, and later recovered by the Louisiana Marine Mammal Stranding Network. Photographs were subsequently matched to an animal previously photographed in Tampa Bay, Florida, in February 1995 (Anonymous 1996) .
Another individual was seen repeatedly for several weeks in November 1995 in the 21°C warm-water effluent of the Michoud Power Plant (Appendix I). On 31 January 1996, following a sharp drop in air temperature, a dead manatee was observed floating out of a waste-water discharge pipe on the south shore of the lake (Appendix II); this was probably the same animal sighted in November. The necropsy revealed that the animal had been feeding up to the time of death. The cause of death was determined to be entrapment in the discharge pipe and subsequent drowning (J. Valade, personal communication, US Fish and Wildlife Service, 6620 Southpoint Drive South, Suite 310, Jacksonville, FL 32216-0958).
A manatee photographed on 10 August 1999 in Bayou Lacombe was later matched to a carcass (no assigned specimen number) recovered in Bayou Patout on 14 December 1999 (Appendix II). Assuming travel along the complex coastline of Louisiana, this is a distance of about 417 km, and included crossing the mouth of the Mississippi River delta. It is possible that this individual made its way through the intricate bayou system of Louisiana, though this is speculative.
On 8 September 1999, a 3.3 m individual was caught in a trawl and released alive west of the Mississippi River near West Pointe a la Hache (29.54322, ).
Texas
Texas' records consisted of 53 sightings, 8 carcasses, and 5 captures (Appendices I, II, Figure 1 ). Twenty-one of the 66 records were previously published. The most records were from 1995 (20 sightings and 1 capture) and 2001 (12 sightings and 1 carcass). Eighty-six percent (n = 57) of the 66 records provided seasonal information; October and November had the most records with 14 and 12, respectively. Single individuals were most frequently sighted, and there were repeated sightings of a cow/calf pair in the Galveston Bay area in 1995.
Six of the 21 published records were live captures from the southern Texas coast (Laguna Madre and Rio Grande) (Gunter 1941) . Manatee sightings listed in Table  1 of Powell and Rathbun (1984) are in error, in that True (1884) mentions only one manatee for the GOM Coast. It was Gunter (1941) that is the correct source for a number of sightings (depending on interpretation, about 8 sightings, with some captures) in southern Texas. It appears that the numbers for those two source documents were transposed. The captures took place during 1853-1855 at Brazos, but sources did not specify Brazos Island or Brazos Santiago Pass. Specimen USNM 1375 at the US National Museum, Washington, DC, is one of those individuals.
Between 3 and 8 September 1995, a manatee cow/calf pair was sighted feeding on unidentified seagrasses in west Galveston Bay (Appendix I). There were repeated reports of these animals being sighted within 3 km of this location for the next week (Schiro and Fertl 1995) . On 15 September 1995, the pair was seen near the west end of Galveston Island (Appendix I) (about 9 km east of San Luis Pass). Fishermen also sighted a cow/calf pair near North Deer Island on 18 September 1995 (Appendix I). All of these sightings were likely of the same pair.
On 25 October 1995, a manatee was sighted at the Barney Davis Power Plant located on the Laguna Madre near the town of Flower Bluff. A second sighting was made 31 October 1995 at the Naval Air Station at Ingleside. On the morning of 2 November 1995, a manatee was observed throughout the day, several kilometers away at the Rockport Harbor and boat basin. Estimated body length was 305 cm, and the individual was determined by ventral observation to be a female. A notch on the right side of the tail, white marks above both eyes and a barnacle behind the right eye were noted. On 6 November 1995, a manatee with the same markings was swimming in a debris-strewn drainage ditch at the Koch Refinery on the La Quinta Channel, Corpus Christi. The manatee later moved into the La Quinta Channel heading towards the Central Power and Light plant. Water temperature at that time was about 20°C. On 8 November 1995, the same manatee was sighted and videotaped near the Texas State Aquarium (Appendix I). The final sighting was on 12 November 1995 in Port Aransas at the University of Texas Marine Science Institute (UTMSI) boat basin. The manatee remained in the basin throughout the day feeding on turtle grass (Thalassia testudinum), shoal grass (Halodule wrightii), and mangrove seeds. A scrape mark was observed behind the eye where the barnacle had been. The manatee was last observed and videotaped near dark at the far end of the Port Aransas Municipal Harbor (Appen-dix I). This was the last known sighting of this individual. Throughout late November and early December 1995, a single manatee was repeatedly sighted in Buffalo Bayou, just west of downtown Houston. This individual was most often observed at the warm-water outfall of a municipal wastewater treatment plant. On occasion, however, the manatee was seen leaving the canal, moving into the Houston Ship Channel. On one occasion, the individual was sighted 16 km downstream by a tow boat captain but was resighted the next day in its original location (Russel 1996 (Weigle et al. 2001) . She was satellite-tagged and released at the headwaters of the Homosassa River on 23 April 1996 (Weigle et al. 2001) . Once released, she swam northward along the west coast to the Florida Panhandle, spending most of the spring and summer at sites around Apalachee Bay (Weigle et al. 2001) . After moving west to Apalachicola Bay in September, she reversed her course and began heading south along the west coast, visiting various locations before reaching Marathon in the Florida Keys in November 1996 (Weigle et al. 2001) . "Sweetpea" then took a northeast turn along the Florida Keys and wintered in south Miami. "Sweetpea's" tag stopped transmitting in mid-March 1997 in Brevard County on Florida's central east coast. Her last known location was where the Banana River joins the Indian River (Weigle et al. 2001) . Her entire tag assembly, including belt, was recovered on 17 March 1999 in the Indian River, just south of Sebastian Creek (middle of Atlantic Coast of Florida) (Sirenia Project files). The belt had been cut (possibly by a propeller; however, this was not confirmed). She has not been sighted since. We believe that the manatee seen in late October and early November 1995 in Corpus Christi could be "Sweetpea", based on fluke notches, similar size, and same sex, but confirmation is not possible. On 14 July 2001, TPWD personnel sighted a manatee in the Rockport area (Appendix I). During the last week of July 2001, a manatee was spotted in the UTMSI boat basin in Port Aransas (Appendix I). On 11 September 2001 a manatee estimated to be about 2.13 m in length was sighted in the Hampton's Landing Boat Basin in Aransas Pass (Appendix I). On 23 September 2001, a manatee, estimated to be about 1.83 m in length, was sighted in the inlet between the Texas State Aquarium and the Lexington Museum in Corpus Christi, Texas (Beaver 2001) . On 3 October 2001, a manatee was videotaped near the Texas State Aquarium. Scars were observed on the left dorsum of the animal; however, the photograph quality was too poor to attempt a match to any known individual using identifying marks. This manatee spent time around the dock at the aquarium. Observers were able to determine that the individual was a male. A manatee was seen 11 Oct and 26 Oct near Portland (Appendix I), roughly 9.66 km from the aquarium. 
DISCUSSION
Manatees occurring west of Florida and to the north of Mexico generally are considered to be strays originating from populations in either Florida or Mexico (e.g., Gunter 1941 , Lowery 1974 , Powell and Rathbun 1984 , Domning and Hayek 1986 . Many manatees in Florida make seasonal movements northward in spring and southward in the fall (Moore 1951a, Powell and Rathbun 1984) . Coinciding with these movements, manatees in Mexico move north into Tamaulipas (near the US/Mexico border) during the rainy season (May through September) (Lazcano-Barrero and Packard 1989). The most likely source of emigrants along the GOM coast would be manatees that over-winter in the headwaters of the Crystal and Homosassa rivers, as well as perhaps the Tampa-Ft. Myers region (Bonde and Lefebvre 2001) . This is supported by the photographic matches made to manatees sighted in Alabama and Louisiana, as well as genetic analyses of tissue samples from two individuals found in Texas.
Researchers have documented wide-ranging movements by some West Indian manatees. Data for some individuals in Florida suggest a traditional long-range seasonal migration along the Atlantic coast (Reid et al. 1991 , Deutsch et al. 2003 . Annual movements in excess of 1,700 km (round trip) have been documented for one radiotagged manatee on the Atlantic coast. "Chessie" moved between Florida and the Chesapeake Bay in multiple years and one year migrated as far as Rhode Island (Deutsch et al. 2003) . "Gina," a manatee photo-identified as a calf and juvenile in the Homosassa River on the GOM coast of Florida, has been living in the Bahamas since about 1996 (Reid 2000 . A manatee hit by a crew boat in Louisiana was photo-identified in the Tampa Bay area (Anonymous 1996 , FWC files), a minimum coastal distance of 618 km. Two manatees were sighted in the Dry Tortugas in 1982 (Reynolds and Ferguson 1984) , and a wayward manatee radio-tagged at Crystal River in northwest Florida was rescued just six weeks later off the Dry Tortugas in 1998 (Sirenia Project files). Hartman (1979) also mentioned sightings of manatees in the Dry Tortugas. The impetus for wide ranging movements is not always apparent but is likely in response to environmental cues; for males, it may be a strategy for mate-searching as well (Deutsch et al. 2003) .
We found manatees to be most common in estuarine and river mouth habitats and rare in the open ocean. This observation mirrors their natural history, although data collection is heavily skewed to coastal observations. This habitat preference has been noted by other sources (Moore 1951b , Hartman 1979 , Rathbun et al. 1982 Anonymous (2001) . The manatee was sighted for a few days around operating vessels and was even observed to feed on algae growth on the bottom of the vessel. Efforts were underway to attempt a rescue, but the manatee disappeared when several large sharks were seen in the vicinity. The manatee was last sighted on 17 October 2001, and its fate remains unknown.
During the warm season, adult males are considered to range over wider areas than females and subadults (Bengtson 1981 , Deutsch et al. 2003 . Based on five manatees captured or stranded in South Carolina and Georgia, Rathbun et al. (1982) suggested that extralimital animals would mostly be males. Information on the age or sex for most of the individuals in this review was not available; however, we were able to determine that all age and sex classes appear to make extended range movements. Interestingly, 7% of all the occurrence records were of cow/calf pairs. Deutsch et al. (2003) found that subadults in the Atlantic subpopulation demonstrated strong philopatry to specific warm-season ranges that they had occupied as calves, and some followed the same migratory patterns as their mothers.
Access to warm water, freshwater, and food is required by manatees (Hartman 1979) . Temperature is the overriding factor in determining the geographic extent of suitable habitat to manatees (Smith 1993) . The vulnerability of manatees to cool ambient water temperatures is welldocumented (Moore 1951b , O'Shea et al. 1985 , Miculka and Worthy 1995 . Manatee deaths attributed to exposure to cold were recorded as early as the 19th century (Moore 1951b , O'Shea et al. 1985 , Ackerman et al. 1995 . Data suggest that manatees possess metabolic rates that are only 25-30% of predicted values (Gallivan and Best 1980 , Irvine 1983 , Miculka and Worthy 1995 , resulting in a lack of cold tolerance. Young manatees (< 300 kg) are even more susceptible to cold than adults because they are apparently incapable of increasing metabolic rate at low temperatures (Miculka and Worthy 1995) , possibly resulting in hypothermia and death. To offset these metabolic insufficiencies, manatees respond to cold weather by relocating to thermal refuges, either natural spring or warmwater industrial effluents. As noted by Moore (1951b) , large springs have immense flow averages that can supply water at 22°C much faster than the air can chill it. Mothers introduce their offspring to warm-water refuges during the prolonged period of dependence common to the species (Hartman 1979 , Deutsch et al. 2003 . This suggests the possibility that in the future there may be increased dependence on warm-water sites along the northern GOM. We observed signs similar to those described as cold-stress in many of the manatees found dead west of Florida. Several of the winter sightings were at natural warm springs and industrial warm-water effluents.
Residents near some warm-water springs in Alabama report regularly seeing manatees over the past 40 years. They consider these sightings unremarkable. There are probably other localized areas along the northern GOM coast where forage is available and water temperatures might be high enough and consistently reliable to support manatees through the winter. For example, manatees have been seen near power plant and wastewater treatment plant effluents in both Louisiana and Texas, particularly during winter months. Additionally, the USFWS (2001) noted that canals and boat basins, where warmer water temperatures persist as temperatures in adjacent bays and rivers decline, might also be used as temporary thermal refuges. Manatees in this study were often observed in such habitats. Gunter (1941) reported that all manatees observed in Texas at the time were seen during the summer months and that manatee presence would be precluded in any part of Texas during midwinter. Powell and Rathbun (1984) suggested that sightings have declined in frequency and that all have occurred during the summer. While there were many records for summer, we noted a considerable number of more recent winter sightings as well. These individuals concentrated their movements in boat basins and at power plant effluents. In addition, the public is more aware of the sensitivity of manatees to cold than in the past.
Access to freshwater also influences the movements of manatees. Manatees are attracted to freshwater from natural sources such as rivers and springs, as well as from anthropogenic sources such as wastewater or storm-water outfalls, drainage pipes, and garden hoses (O'Shea and Kochman 1990, Lefebvre et al. 2001 , Weigle et al. 2001 ). Osmoregulatory studies demonstrate that while manatees can cope with brackish water environments, they cannot survive prolonged exposure to the marine environment unless they can visit freshwater sources on a regular basis (Ortiz et al. 1998) .
Seagrasses are a main component of a manatee's diet in coastal areas (Lefebvre et al. 2000) ; although Florida manatees are generalists, feeding on a wide variety of aquatic vegetation, emergent or terrestrial vegetation, algae, grass trimmings from mowing, and fish carcasses (e.g., Powell 1978 , Smith 1993 , Baugh et al. 1999 , Lefebvre et al. 2000 . Some seagrass-associated invertebrates may be incidentally consumed during foraging on vegetation (e.g., Mignucci and Beck 1998); however, they may also be preferentially ingested (Courbis and Worthy 2003) . Lefebvre et al. (2000) suggested that Florida manatees benefit the most by eating available forage in proximity to their refuges or travel routes. Seagrass beds of Thalassia and Halodule are more extensive from Mobile Bay to Florida Bay than in the rest of the GOM (Handley 1995) . These seagrasses west of Mobile Bay exist only in isolated patches and in narrow bands to Aransas Bay, Texas (Handley 1995) . Freshwater submerged aquatic vegetation also occurs throughout GOM estuaries and river deltas (Handley 1995) . Manatee grass (Syringodium filiforme) and shoal grass (Halodule wrightii) are the dominant seagrasses found in the shallow water on the northern side of the barrier islands of Mississippi (Handley 1995) . Coastal Louisiana has a large amount of submerged aquatic vegetation, with only a small portion of this being seagrasses (Handley 1995) . The only remaining seagrass beds in coastal Louisiana exist in Chandeleur Sound (Handley 1995) . There is a wide distribution of seagrasses, predominantly shoal grass and widgeon grass (Ruppia maritima), in the Galveston Bay estuary (Handley 1995) . Seagrasses are prevalent in Laguna Madre (Onuf 1995) . Seagrass meadows are increasing in upper Laguna Madre; however, they are on the decrease in lower Laguna Madre (Onuf 1995) . There are small patches of shoal grass and widgeon grass (Ruppia maritima) in the Corpus Christi Bay area (McCullough 2001 , Pulich et al. 1997 ) and patches of red turf algae (Gelidium spp.) and sea lettuce (Ulva spp.) (L. Price-May, personal observation).
We compiled various reports of manatees feeding west of Florida. One manatee in Port Aransas, Texas was observed to feed on loose sea grasses such as turtle grass (Thalassia testudinum), shoal grass, cordgrass (Spartina spp.), mangrove seeds, and other vegetable material. A manatee cow-calf pair was seen feeding on seagrasses (unidentified species) in Galveston Bay, Texas. Additionally, one manatee sighted in the Natalbany River (Louisiana) was feeding on lilies (unidentified species), a second was sighted in Lake Maurepas (Louisiana) in a Hydrilla (Hydrilla spp.) bed, while another in open water off the southwest tip of the Chandeleur Islands was feeding on a weed line at the water's surface.
There is evidence that manatees can be temporarily independent of warm water, perhaps moving to nearby seagrass beds to feed (Bengtson 1981 , Shane 1984 , Deutsch et al. 2003 . Some of the animals reported in the present study in the vicinity of New Orleans, Houston, and Port Aransas (described in detail earlier) were often observed leaving warm-water refuges, only to return several hours later, perhaps having consumed food. Periodic movements from wintering sites at Blue Springs, Florida, and at power plants have been noted (Bengtson 1981 , Irvine 1983 , Deutsch et al. 2003 . As suggested by Smith (1993) , it is probable that manatees may leave warm-water areas only after air and adjacent water temperatures have risen in the afternoon and only after cold fronts have passed. Several Alabama manatees were sighted in warm-water refuges without food resources; however, nearby waters could supply an abundance of food. Irvine (1983) noted that manatees would leave warm-water refuges to feed in cooler waters only if they can shortly return to the warmer water temperatures to digest their food.
Traveling manatees use warm-water refuges along their migratory routes during both the early spring and late fall in a 'stepping-stone' strategy, which may permit them to migrate earlier in the spring as well as remain at sites later into the fall (Reid et al. 1991 , Deutsch et al. 2003 . Individuals may disperse during intervening periods of mild weather with warmer temperatures (Moore 1956 , Hartman 1979 , Shane 1984 , Reid et al. 1991 .
Numerous sightings, for example in lakes St. Catherine and Pontchartrain in Louisiana, northern Mobile Bay in Alabama, and Corpus Christi Bay/Laguna Madre in Texas, suggest repeated use of certain areas. Individual manatees in Florida and Georgia are known to return to the same winter ranges each year, and some may also return to the same summer ranges (Rathbun et al. 1982 , Koelsch 1997 , Deutsch et al. 2003 . Seasonal site fidelity has also been noted for some radio-tagged manatees frequenting southeastern Georgia (Zoodsma 1991) . It is not known whether the manatees mentioned in this paper were the same individuals returning annually to the same area. More attempts to photo-identify these strays would provide additional information. Studies also should be conducted to characterize the habitat in these areas to determine what might attract individuals and ensure proper management strategies.
The reasons are not known for the large number of extralimital sightings of this species along the GOM. Collard et al. (1976) noted that as the health of northern GOM estuaries and their associated flora improves, the excursion range of manatees may broaden. Bonde and Lefebvre (2001) suggested that the increase in sightings might have been made possible by man-made sources of warm waters (such as industrial effluents), as well as a decade of relatively warm winters. Storm events and a climatic trend of warmer winters and summers may also help to explain increased extralimital movements by manatees . In Texas and Louisiana, we noted a peak in 1995 of the number of manatee sightings west of Florida. The 1995 hurricane season was a notably active one for major storms, with 19 named storms (the mean is nine), 11 of which became hurricanes (the mean is five) (Williams and Duedall 1997) . It was not a record but a close second to the 1933 season of 21 storms (Williams and Duedall 1997) . Langtimm and Beck (2003) determined significant annual variation in adult manatee survival in years when intense hurricanes and a major winter storm occurred in the northern GOM. Many of the manatee sightings we compiled for west of Florida occurred after four hurricanes and three tropical storms entered the GOM in 1995; several of these storms directly impacted Florida and the Yucatan Peninsula. As noted by Langtimm and Beck (2003) , a storm might cause manatees to emigrate from Florida either voluntarily (in response to cooled surface waters which follow in the wake of a hurricane and can persist for days) or involuntarily (e.g., by strong longshore currents or high-energy waves). For example, a manatee was sighted in Theodore Channel in Alabama during Hurricane Opal in October 1995. The growing public awareness of the manatee also may be a sufficient explanation for the increased number of reports (Rathbun et al. 1982 , Schwartz 1995 , Schleifstein 2004 . Lastly, the increase in extralimital sightings west of Florida is probably due to animals moving from the southern Big Bend coast, where their numbers have increased (Rathbun et al. 1990, Bonde and .
From this review, it is obvious that small numbers of manatees occasionally migrate through the northern GOM from Florida and possibly Mexico. Because of these movement patterns, environmental planners and managers need to consider the likelihood that manatees may be affected by a variety of human activities in coastal waters (as well as deeper waters, on occasion) of the northern GOM. Increased attention also must be given to the protection of habitat resources throughout the manatee's travel corridors (Smith 1993) . For example, Handley (1995) notes that losses of seagrasses in the northern GOM have been exten-sive, varying 20-100% for most estuaries. As in Florida, alterations to both natural and industrial warm-water refuges along the rest of the GOM coast have significant implications for manatees (USFWS 2001) . For example, human activities in the vicinity of these springs and the use of aquifer waters are a threat to the availability and suitability of spring waters to manatees. If the volume of water flowing from springs decreases, available and accessible habitat and water temperature around springs may drop, increasing manatees' exposure to cold waters and its associated health risks. The status of manatees as an endangered species makes the loss of individual manatees biologically significant. We hope that this compilation will stimulate further investigations of manatee distribution west of Florida in the northern GOM and serve as continued encouragement for people to report occurrences of manatees to appropriate personnel. To that end, it is requested that future manatee observations be reported to the appropriate authorities in each state and to the USFWS' Jacksonville Field Office, which is charged with the daily management of the Florida manatee and holds the recovery lead for the species. A secure, electronic database is maintained to record and track all manatee sightings, rescues, and deaths outside the state of Florida. To contribute data to the manatee sighting and stranding network contact the USFWS office at 904-232-2580, extension 123 to receive a username and password. A yearly summary for all out-of-state manatee activity is sent to all manatee stranding network partners. Powell and Rathbun (1984) reported this record as being west, and not east, of Breton Island contrary to Gunter and Corcoran (1981) 
APPENDIX I Sighting records of manatees in the northern

